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wu, Kt ( i ) mmmitmmi'i^um.mi,z^ 
itx-mizm 1 mm.vmm2ff)m&x o t/h^ 

x>>^m^Attzii2{zimcrn-/m^w. 
[ff^JiBi mmwimmt-is^mx'him^2sm 

[ii«jS4 1 mmm^s i t'$)i.ff ^ra i x{± 2 1 

[ff^JBS] Ag. Au, Pt. Pd. 

ir. Rh, OsSl^'Ru*'^>g|{^i^-l,^-^<^:i> 10 

im^me] m^-^^yti^^^yyr^V^ ■f=y•vl^- 
t h 1 -^x'hm^m 1 im.(r>'rymm.w. 

1 s.i^ig2^M&* fci-^sit*Ji 1 iBfio:>-y mji 

m2commh^pm^immxh^m^m8ttdiio 

1 m^m 12) mm I cr)mmtmm'\t<mm\ urn 

2 <Dm.i}^wm!^(nmm'h h mm. stfz.moim 

mm 1 3 ] mimmmmmmx'hhsm 
3Sl2iei^^o:^yffiJi*. 

[mm 1 4 ] i^¥^f4:$I«A<nM¥^f*^iST'S>l. 

i»$«i 3iei!tco-ty«jt#:. 

{±10iE««0-^/1fii*. 

[fisja 1 6 ] m.^m^mm'&i^b nm^i^comm 
a^x'h i mm 1 5 ia«c7):h y «3tft. 

[if«« 1 7 ] ^-ty^-zn^t'^T^tt^M^ 1*1^ 
-ri>if^«7X{i 1 otciaig^-^yffiitfit:. 

[if«ii 1 8 ] wm^<n'>^'&m.mmi^%x 



hmm 1 7ie®co-tytsii*. 

[ if 1 9 ] iS*^#c^M±0:^ y *-;P#iS^M 

F^a-rsff 3^117 , 1 ittziii 3\,zim(r)-f mm. 

[ 2 0] m-fy *-;n^ ts-ftryu s :^^oism 

<si o(iie«<^:»-yffi)i». 
[i«^]i2 1 ] wy'^^->v\^>-z-mmMwmm\z 

*S-^ UT V ^ I, y :^ y f-i- y I: f*ja L T V ^Sit^ 
J17 ^/iJi 1 otcis«co-ty^5&*. 

y.-f'k^^L. m^-^'y-ry^jL-ycD-mmn 
m^wmmi,zt&-^Lx\,^mm7 . ii^>t{ii4 
tcK«s^-fy^f*f. 

[ mm 2 3 J it^JB 1-17 conntHztmc^ y 

[it^5l2 4 ] vy;<fy , i^. a^N- 

1 1 o2r^oaffl2r*-t§a«Lht::>-y ^-/i-SrW-r^ 

^mm^mmi,ztx'm.mi, R':>m^mm^mmmi,z}5 
v^Tigicos@^*L, tf:itmummi,zii\,^xm2ff) 

mMm.mmi,z-^i t xcomztm 1 m.wmw.m 2 «o 

2iOffig*iiSlll iOESJ: < , stisi^-y*- 

L T V ^1, y y ^ 
a-7'l:l*laLTV^S-^y^ji^*:, i^^ffiC*t[fi]-ri)fi 

[i»^2 5] ft^lS. i^. rjy< 

1 1 o^-^tf^ffi^^-rsa^t^-fy^-^i^zr^-ts 
l^Wtli^€;t.. f^:^y*-;^^iiMlig!^l:li^ffi*- 
^^is^^ffit^T'SiiL, R-^mmmm-immmiza 
\-^xf^i commit, K^^ffitfcv>Tm2cDtt@ 

^*L. Sti^ty*-;Wi^»kJi«ffi*'^>|g» 

i^mmizm s s t-i^i^tc^ 1 <7)m^Rimm 2 <7)mn 
mi mm 0 h:k^\.^i-/mmi¥<^wmmx'$>-o 

X, 

i ) ^t¥. n^m. -?y^'y. aJ-</\,h, --vir 
)V mmf:^-t^yi)^t:.mfflh'Pti:< 1 1 loSr^tf 

mm^^i-hmiHzT)v^=i^A^^tsm?:mfSLi-^ 
ii ) m.T)i'i=.^j.^:^tsmmm^^tt^xm^^ 



(3) ffl2 000-31462 (P2000-31462A) 



mm 2 6 ) mmm^tmm^. ^^mt-^M'^m 

mm2 9 1 ll«l:(c$tsi:-j-CA i ^^tsmc^^ 
mz^wist'itmi^.'^.im-thxm^^i-hm^rM 2 

mms 0 1 f^se-fbtc^fei-oT A 1 ^^tsmcm 
m^zi-j-^-}\,<7)mitk^k^j:mu?:mifmm2 9 

imms 1 } rnxm i i ) <^bz. mrfui i-i-y 
t^-iu^nmt:m)^ihtsxm^^-t^mm2 sum 

mm32) [^mmm^immizxK^mo 
mm 3 1 im(7)i-ym^i^<DW^iTm. 
mm, 3 3 } mm.mmi}^mi^»iis^. k-o 
mmiz^'^xi'y-!¥i~>u&m<Dtmm^mmimm 
■fixm^-rmms 2im(D^ym^wcDmmjo 

[f»*«3 4 } mmm^^s i mmi^?^^. m 

mH-lZA 1 ?:^tsmmjS.-thJM : ISA 1 ^^tfM 
[000 1 ] 

ffymimizmti, mz. *i&bsc^a 1 co^ign^tc;) 
±^mimft ixcommij^-sj^X'hi. 

[0002] 



mmmmtbx, looi-y^-i^ (n 
m) j:oi!8iim«ii&w-ri.«^^ ii-yimm <^m- 

[0 003} tyffi^*cOiBt:^ai:bT{i. 

[0 0 04} ^y:r, Z!7)J:d^j:i¥mmcr)litiHZ. ^miz 

^iim&mmixmtci-ym^mmmti 0 1 
■tm^¥hi. ztihc^^mii, K-xtLxm^'^^ 
mmmizx-^xii, ^^<^i}m%:±thmmx'im 
^j:mmi^mx'^ ^^mm^h^tzi^. ^ < m^iii^n 
t>iii&iibx\.^i. s^m.m}i,zm&^timm^j:mmco 
-mtLxii, mwmitTii'i-i'&mi^mfkfit 

titfR. C. Furneaux. W. R. Rigby 
& A. P. Dav i ds on "NATURE" Vo 
1.3 37 P147 (1 989) . 

[ 0 0 0 5 } A 1 mimmm'S'^x'mmmittt t . 
^'ii'Mmtmm^^ti:^. as ( a ) (iA 1 ^3 1 
mwrn-itLxmrniz^iLMcommm^ms 2 ^rmmt 
xKc^i-ymmwcr>mv&mmmx'$>'o. (.b)im 
m^i^mm 3±i,zmi^LfzA 1 mmsAcnmm^ 
mmitix^'iimmw^ims 2im&Uzi-ym 
mmmw^mmrchi, ms ( a ) s.t/ ( b ) t^L 
timz. mmmmmma. ^ii.jftt@2 r*^scnm 
Hs 1 0 0 n mcomtbxum^xFiti^mji ( -^y *- 

ll) 3 5*^ g[l OnmHSl OOnintfOrBlPi2R-r'T 

mzmnix\<^:i>mm^j:mmmmi^ix\^h}^, 
izhh. -I<7)Rft«^o-^y^t:-;^3 5Ji. n\^ry.^9 

<r>i-Jit^-iV35<m.^2ri5i.x/^m2R\i. I^SiK 

wm^cnnM, ns&mmth^bi,zi:*)^h'^<nm 
mt^mx'hh, t tzWiwmm 3 2 1 a 1 3 m 

\mk\m3Ah<rymz},i. ^<'JT1 (il^kAicol) 
3 6*^#ttLTV>|,. 

[0006} ^mnmmzimmwmmmti 

^M^jttc^B LX Zix^X-m.^^smmifK^hfiX 

fflLTtsi^tLT^jEffl^, m:mmLxy^)v^~ 
'^(n^mti'^hh, ^^^wi, ■i-yii-s-)VHz^w,'^^m 
mmmLtz^. i-y-!r^-fi^<r>urv^im^^^zt 

mw^eDmrnw^tix^^^ (^EBS^it^a 31. 

493 { 1 996) ) . 
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[ 0 0 0 7 ] i: ,1 bx\ mz^'^z^mnxmnzx 
/mmmmiz, mmi:<im-th:iti)>x'^ht^^ 

[0008] i:C:6T-03 ( a ) ( b ) [ZmLti-f 

ymmmi. a i (li) ^Mf.zmhfix\<^fztz)f>, ^ 

matmrntrntixx^^h, 

[ 0 0 0 9 ] t it . mmmm<r)wmti:w^^m 

simL±.\z^mmmfemhmwmtfi^. si 
Mituffiii-ftJg^f^f i.rt*>-ei=wf, ^^^^ 

m-^i-^mzL. ^t>i,z]Bmms^mhzktimm' 

[ 0 0 1 0 ] s i ^«±^c■^y*-;^^^f ^^SK'ft 
mm^LtzmtLx. ^m^7-2i 2b3mm 

Wi. 5fe^S i^S±fcA 1 IS^JgfiStL, i«A 1 

i t^t^^^*<J?Jt^Sg^^]SJi ( A u , P t , P d . 
Ni. Ag. Cu) SrffML, VLSatciOS il+^it 

\^x\i. i-jt^-ii mri) ^sim^tx'mM^^h 

•ti>^mttxii. ^^2^m^co:i^-v^y^m^m^^^ 
^mmmims imbmmmmmm 
mmlxwi'i^xt!^s:tl^mi3mf'^ilx\'^l. 

[00 11] 

7-272651 ^{iimizmniDmizmLx . 
^mAt^m^MUztz^. A 1 m^^mzhfz 

O^WkL. ■kX(7)-f-yt^-/\.35lzmLXJ<VT- 

mmuzmx', A\mm±-t^ztmmzm 

^:AU r~m'kmLtzmA\.z5r.Lfzi,o^£mWLiWmt 

hzt\mmx'h':'-rz, ^<r)mMm(:>ii-x'^j:''^i>K a 



fii L , s i «7)i?^i:s:iC^«s«£7)^i-^*i^ txL^otz 

i^mi. '^-mmztji'o. tfz^ti^nai-fjiii-ivx'm 
(Dmm\^^izii, m'^mitmm^izii 

[00121 tfz^^B]^^iizii.tx'comm*^i;>. c 

Zn. Au, Pt, Pd, Ni, Fe, CoRtW 

^■ThmicotmmAimm^izm^ ttzni' s -'^ah 
^i^wb Lxv^-otzb^iz. ^mitmmmm^zm 
Mb, ^c^mz&Ti-^mmiM.tnLxn'o , ^com^j: 
n.m<ti>mm^iifzmmm&itmi-yt^-Mi^ 
nimm^tixttohcoc^. mmm^m^iti^^ituz 
m.mzmwf&itm^?:W±ttiii, mm^mmiztx-m. 
muz-ty^^-)i^imifzmmmitmi'i%hti^tcm 

mLx\>^^j:\<^h(7)i)mmmm^ix, i-yif-^~)]^m^ 

[0013] *»Bflli±ieL^^J: o^SffiWS^tcii^ 
^-'5:<i:t lo*^^>S{mS»«±lc, }^<^felH4t: 

[0014] ttz^^^comcosmi *^ 

mL±.^z. m^<^i^--mzmitz-wM.-fj^^-ivi^-r 

mwmtm9:mii'm^m^%Lxm:th 

zt<r)\ti^h-mmmhmzhh, 

[0015] ti-z:i^%m<r)m>^mii, ^'o^«^mFf 

{cs>s. tfz:^^m<^m^zmff)smi, 

tam^izimizm-^nh^-TKy-f-yi-zL-y'T^u 

xmm0:<w^^mimtiA^zhh, 

[0016] 

iztcox'^ h^mn(7)-mmmizmh^ i-mmw 
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iztx'-mi. B.oisiiwtM«ffltct}v^Ti§i£7)i: 

mi-y^^-Mmmmmmmm*-^mm&mm^zmi 
tx'(nmi,zm^ 1 ff)mmx/mH2com.mi <o t/h^^r 

[0017] m^^mii. 

fvl.^^^r< t i> lo$r-iftJ«M^^1-|.««LhtC7/U5 
H-lkS J: d tX* LT^ Wb2:ff=5: -o/c i: i ^ . 

x-cr)if^imh<m^^zK Lx^mmtm&m 

it, imm%w^<rm.^iz^^^wm^iw^-fh^ 
tx\ ^o^ttnffiix/c-t/*-;w*^"m$n/t^ 
wi:K&#<^iii. t (7)^%BM^mimzm':f% ^ ^ti 

fzi><^X'h^, 

[ 0 0 1 8 } IXZ(7)X 0 ^r^r?t-C'tf ^jti-Si-/*- 
MM^m^^ <=Sr-5-CV^§^ieffiSr*L,^L<»i^2 

2r*-ti.i.i^t^i.. nxmimco-fyit^-ivi^ 
tmw^\mimm'7X9tLxm\\ mmmr^ 
t£o^b^zi.',xwm?mim»)xm.m^j:f^9-y)^^ 
mm-hz t *>*-C'i! -I. . ttzf^mm^m^^xi^ t l 
xm^xum.mm^:^y^yyi-^zbizX'oxw.m 

& ifcm2cottSA^Sl<7)B@<J;'?t>::*:§^i-/*- 

[00 19} t.fz±Miff)m^mLi-^zt<7)x-^ 

yt^-Mitmmm\Mmt^i:>u.mimmiztx'mm 
L. R':>smmmmmmizt=\,^x^i<^)mm^i. 
tfcumm.mmizi5\^xt^2 commit, wizmi-y 
t^-Miimmmmmm*-hsmi&mzm.i t t<^ 
mzu.m 1 (7)m.mmm^2<Dmii o t /j^s^asfo 
a5fii^^-ri.A\ mL<iism2<7)m.mmmiff)m^ 
X 0 1;*:^ < . wizmtyt^-fi^z-m^wimLm 

mtm.mmtff)mzm&.^mrr^^mmtx\>^hz 
tmmt-tihc^x'hh. 

[0020] mz±^cr>m^mm-hztcox't hi- 



m.i^zi-yii-^-ji'^^tmmmim^mz., m-j^^ 
-Mm^mm^^^^m-^mmmm^z t x-m. l . 
K-ommmimmmi,zi5\.^xw.imM.^^L. mm 
mmmi,z)i\^xm2ff)mm^L. mzm-ry^^-Mi. 
m^mm.immm*-mm^mmi,z-^h tx-co^m^zm^ 

•ti>i)\ mm2m.m<umi(n\M.mx'^i^±^\^-ty 
mmwmm-mx'h-yx . 

m\>\ mmwm-ftmm^M^mi}--t^mTLfzt^izm 

ijCriX'hh. 

[002 1 ] i^c. zfii^cri-rymi^mM.m'thzt 

[0022} mi,zt f.z±Mi(^Bmim^-t?> z t cot# 

mi. nm.^wm.m->h^j:hmmim-hm.k\zA 

1 i^tsWkmmhJM : ISA 1 ^-^trM^. mM- 

kzhfz mmm^tLxi^y^^-ivt^tmmmm^ 
mm'h:L^ ; mi-yyr^~)\^co&mmmizm!^w&=F 
m^thxm : mmmmn'f't^(>:^-^^yi-yi^ 

X'hi. 
[0023] 

mm-^wm-mmjmzmiyhi-ym^w (^ft 
mmmx'hh, m . 2ti3<.>T, i i{i^^«:» 
(«L) TS)!.. c:co^mbA 1 jgi 3 
-^y*-;K»L) \Ai^i,x\^h. ^Lr-^yTt^- 

■rnS, t/::-t/*-/H4{i;^figS^tJKl SO^ffiA^ 
^^Wm.MztX'm^L. K-)\^W^im\3<r> 
SffiKiJV^T^mES (2r) ^^L. ^^«s»Kl 
l(0^ffiti5V>TIS2cOl:fS (2 r' ) $-fl-L, -fUT 

mM^y^ 1 <oEsai>'m2ottg i o v>gpfi 1 6 
1 ^z7m-xo\,z^^m=^m>zmutimti^hh, -ry 

*-;WOilg2r{lianm~-|Sll OOnm, raPg2R«i 
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1 0 n m~ii 1 0 0 n mSE"CS>S . 

[0024] tymmwco^mum. 

^£^mm^%W,(nm\L(^ruyr^)i'^'i%hUz\i.. A 

I m^mmwx 'om^.zmtjimmmimim 

[00251^^ Tile \,mwm\^m.ff)-m^^.-tWL 
^m-hh. mb^. 6 0{4MSfflT'*o. 6114^^4 
x'h 0 -e^oftffiic A 1 6 7 1) , mfMiwmit^fvy 
-(>s\,zmm.^i\xm. e3\mmn. 6 4{±r*e^ 

St'S* •} . 6 2 (4 P t y - h\ 6 5 (4^SiS!^t;« 

E^EPio-r-smj^, 6 6{4^®ig'(biia^8!i^-r'i.msE 
s^X'hh. mxu'mhxhhtK ^co{a*^«jE. 
srsijSfjw. m&-th-3y\::^—^t£}Li}myi-^^^tix 
mmt 1 i±(cA IK) ni^if:^ 

y-H 6 2{i, Wtm\<zi. f)'Sm:-'^^z^fdnfz% 

m\sthz t x-mwrn^tmhiii . -e LxwiW^itx 

i?-(Mff(iffv^A 1 msmmt^fi^ztx'. A 1 

Aimmmmit^i:'oi^izmf>?>mzmmm^t 
xmiz}5\,^x'=mi^s^A^hmM^b^zttmt l 
< . t fz^mm-f)^^mmi t ^^at^i^^^x- 

[0026] ^ /ill«'ftM«S:SSff^*;l'yfcit^T 
/h? < L)t 0 . |gfiiKft$ix^^# A 1 

mmmit^zm^^vMmmi(^mii^y^j:<^j:&x 
diz^m'^n\^mmi:^w.mtrz*). mMmmm 
mimmm a i m^m^Mmit^^ti o tx- 
^x'hh. m.^zm\^^mwm^mzit'<.x-\- 
^iz±^ Ki-^zti^A] mcommmmmm^ 

m^x^m<^--yX'hl. 

[0027] ^^^WUCfflV^I,mM^«4. fztl 



«f(c*f4Uvv^?S(4ffifl:E (~3 0VgjK) (4 

ess, s«E ( 6ov~) ipjym. ^comcow&x'ii 

[00281 (mffiro7r^;K^iaP8) 
/tA 1 li$:±ieL^^^Bai^^rSc^il'^=5r< t 

mtx^msmm^itim'^fz^^zw^.^timm 
m^mmcornyr^ nm7iZ7nt, mtam&m 

mtn OmQc mcr>nms i-/)->(>^x^^mi'Zm&UzA 

1 mmmmmm.m(^^^tm7co ( a ) iz^t. i 
tzmmmzmt^ i c monss i a^^fflv^jt ^ 

<:0^MK^^:l;»i^7•^7r-^;^^S7^0 (b) {I, ^Mffi 
OmQcmeOpgS iS^J-fflV^Jttl'COflffi 
K^t:«S(7)rD7r'f;l'^07 (c) -eLT^Mfi 

fiiffiimQcmiOpss imL^m\<^rzttmmm^ 

r^;i^t. w>i,zA I mmm<7)mti,zxi>h(7)t^t(:. 
tiim^^xm^mi^m'j'^ (a) *<R^$iutf^t3, mas 

^WL^ii, i-yt^-fHiW&^tiX\'^^^mt^l 

{^iih ^<7ymmmm'm^simmztx-3i\mtitA 
1 comit'^mm'p'^c^A i -Y:t>o&sjt*<jrpsi]$iiT 
«3Sfi*w>^i. (S70C, D) , zmmmm^t 
itmt^iisicr>^mti^mmizmi. 4-)K{47jc<oa 

mr«-fil^S i com^tijimz O (ll7<5DE<?>:K-i yh) , 
i^/^^-Mi^^izl&m^iiXLto. J:-5T^«-fk 

^i:^cB$jiiT'^ffii?-ft$:f?±-r^ i i: lict -^T S i »S« 

^LA 1 m^mitzi-ymmm^izt*<x'^h. 

[0029].! ^IT'nMS i #{CSfil*^']S 
V^^(C{4S£t«5iE«^H)^'+^SC:S*\ pSs i a 
«<?)Jl^ti{4«oEjiii!'-*^^j'-^:»r^. •r^r-b*.nS»Sco* 

pMTtffliW-mJf+^^lgt'J)!.. ifcpSSi^S 

mizm^rzi%^. mmmt'mmi}<. g^Nfi^i^-rB^ji^ 
D ^ss;t 7tm<50B$ AE izm^-fx:kmzmm-r^mmm 
m^tii. iLxpMs im^mtzb^iz. \^,^.e 

om^hh. L7tr3!)<oT07iO (c) ^ (d) <7)J:5 

^£ruyr-{)v^^'tmm:m^^h^x\ mmmi 

0(a) t=SUc«^)^«(7)-ty7t:-/l.5-5g^-tSC:i: 

■^mt Lxmrnmitimmmh^xh-^x 
iw±.-fhztmt u\ 

'fj-!t^-Mi'S3±x'mmm^mx'hh\-^o 
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[0031] -ttciy^. S5 \z.^-f. ^%(mW^\\J. 
[00 3 2] t/t, #tC-f-7*-;W^>'\-*A^>ctSaiJ 

[00 33] (-^/^-yPcOt+f-^fX) •fy*->P(55S 

[0034] ( ^wtJi) ^wmm 1 3 wji^ , t 

(i, A 1 i:^-9fbthm^<^W^X-^X'%hfz!^. -f 

y*-;Poai§*U '>i4h-^^»t;r;w$-f-fy 

[0 0 3 5] ^f*S=Kl ItLTJi, 

#feB^a^M (S i, Ge, GaAs. I nP. Si 

Wmm, EB^*, CVD^) •Cfi£*$-a: 

[0036] ( ±mm^ ) ^ fz^wn^zm ^ -^^mmmt 

A lliiOTffii: LXcrms.! Hi. ^=mW<,zW^^ti^ 
^:m^t:^Xh t ±12 L7t-^yfllitf*0$at:^ffi 

m(^i^Mtizmtifzi-ymmm%^ <i t s . 
zzx"i^mtLximniAs. au, pt. Pd, 

I r, Rh. Os. RuW*(ff.il'i>, 

[00 3 7] tt:/i-t^ytLXimHii^yyr-( 

[0 0 3 8]«^Ji, -^lyijy. it. 0)<.)VV. - y^ 

)v m'^t—^^y^^tiMwmm^^-fh&m 1 1 



V ^T t J: < , t /cHS LTtMti® ^^rSW 8 2 ±{c 

+vy^-ttJ^«^8 1 ^iiS^r^a (ffifiOlDfa^*, E 
B^«, xy\--y^. CVD^) T'K:i$-frf^S«t,fflV^ 

[00391 ( s^a^ffi a 1 ]icoiiffi^-fL«?iiEro 7 
r-f^w) ::::T-fiaj;e.(f I rj^&*f.&¥3S»«&t/^Pt 
fS?r#t'S.5l5a«(^±{w^L/v:A 1 miTm-b^i> 

L>t ^ i^^ffi®-fE^?iffl<7>To 7 y 09 tt* 
•r. ft*A \ oymMt>m^t^ixXW^\zWMMffTt^^ 

-tyt^-zi^m^^tiihi^i tm&m^tizmizL 
x-mz^j:^ (H90B) . zix'iEmmim\^im 
^tiai. Tmi}mmmzmmuj:\'^^diztiz 
tmt i\\ ^Lxmmm^ttfi9^mmiztx'fm 
■tit. A 1 <m-it-^mmn^^<DA i ^^fycowim^ 
mi^tixmrnMipmO'^i (B9c^c, Dc^*f-^y 

i/^ymmizmi. 4-«Ji*<^«a^lS=5rt'*>'ei^ (IS 

9<?>Etfo^^ yv) . zcom^^ma^mz 1. 1 f-y 

^.E ^ T'iOrafc^WtS ^ih-r a ; b IZX -:.T*^J1 

a:S^ffita3iL/::-fy*-/>*^'%-cm$nT^i. 

zzx'mum(r>^^m*<. mitm^^mz^^=^ 

fiD i^tdkmj^.E ^ziHim^M<D±mim^\^ 

y^^-/i<Dm.miwm^ii^j:\<^ (09co (a) ) . 
pt^j:i:X'im^m'-m-^j:< . ttzm^m^^s-tm.^. 
DmfzmmAEizmimm(r>±m^t<. zcd 
X 0 =s:«^t<iii#*E tx'^wmimmh t :^y *- 
fvtmmi-tm^<ht (09^ (b) ) , ioTH® 

09CO (b) «0j;^/f7-O7T-^/I^S-^ 

tx'^z^mm-iti:w±tizti3<m 
[0040] ZZX'S iittsm(\m^siB: 

imSt<^^mi>Zii\,^X. S i ^fflc^-^AM^ixl. 

^mi, Bm-ry^^-iusmizm^ts i i^-tim 



[00411 Mt, mwm-itmzmmzi: 

A°"+M°'+ {m + n> OH--*AM 
[00471 i:V^aR;E*«S^-l.*^tfcS. 
[00 4 SI *^BJT'{i, m^i*»^rt'tJ:l.rt^fti^ 

S#:(c]E<0«ESr msth C i: t'-f y * -/H^ D N A 

[004 91 ^,*>'^)^««T-^s=5:<■ci, -ty^-zi^i 

[00501 mm. s i k.\,z-mLtznm.\ti-y-!t^ 
(ts i i}i^^Lx-fy-!ii-i\^(^vtx'mmii)m^^ti 

[00 51 1 (-fy^-yUF^lSifiiJ) 

mm. 

tfz. i^^mmmm-^izimm&imkix^m 
^j:m,mi^b ixmmtfz o , m^t^<mut txRti 

{f, R^fW^TJ^^^ xtLXi^^Thh, tfzi-y^^ 
-;H*IICC o t C u Srlll 4 l,zi]ktX 0 izmM^tti 

(f. m^izmtiGMRm^f-him^mx'h^. 

[00521 ^fr. 

'mmmbLxmm^m:h^, ttz 
nmi\<zTiv ii-t <.m^j:htmwt:m.>f>'ikLtz^^\iz 
hytV-'v^TJ'^^T.tLx^X'hh. tfz. f^fi 

xmmmx'hi, ^^miza^^x. ^mtammm 
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[00421 tfz. C o^C u , N i ^i:<O^^Sr««- 

\i%.<rimssim^imi<ztc h.mzm^^y^imM^'t 
[00431 cio:^m«t(im^e'fi:tc ct hm.m 

ts:}£(r)mW,t^tfiX\^i>t'ti>. oSO 
[00441 

[^tl ] 

NP^ + nOH — M (0H>. M:^>f*> 
[0 04 51 t(.>^Ri£*««i^fflt'*3<II., ttz^^ 

x'WKo^ avi^hh b wmizvrtamco'^iznr^itL 

[00461 
[^k2J 

(0H).« AM:^|R-f>}-> 

[00531 i::i^T-±iBL;t«tC:^y*-;l-F*je:«-ffl 

p^iatiSr ^-t^m-^xh r>x , igrtfi^?!) i: mumm 
b^mm^-ith^u±, AiKi^^wk^. ii7t 

tzm.mn*j:< , fiJtJfll7Hi3(^l.#ra7r>f;P<?) 

\^xf^mm^t^f¥±Lfz^ui, 01 0 ( a) xyTH 

10(b) iZ^LtzX ^WbMc^^HtfcSt* 
iSS ( 2 r ) i 0 1 . S^^BiJlCfcttSIIfl ( 2 

r' ) io:^r*s::»c#v\ giggpi 0 l2•^-rl.:^y*-;^ 
t-r^dtT&ir^-S. ^^0J:^=5r:^y*-;^maftS: 
^«-ri.CitcJ:r.-Clll 1 t^Uv:m:rta^k*« 

[0 0 541 (^yiiiif^ (^wbK>c7)^x^'^« 
mm) zcomizLxi^^^iv^z-f-ymitii^co^mm^m 
i'7x^bLxm\'''hzbx\ mwimmcoWLmmxizm 
fflf -s. z b iTsisg-ci) 0 , miziii-ymmi:f:-iu k 

ki>nrtgT'*>i.. mtimi 2(a) ts^-r^^tc^^ 

$:x -y f-y i^-ri. d fc n J: 0 - Si mmizm^m^^ 
Bi$L-t^zbf)^iiim. tfz.mi2 {h) iZ7f;-rxo 
izm*m.mLfz^mmitA\mi:-?x^b.ixAui± 
m^hm^th zbizx'o. Si m^zmR^j:Aximm 
^mi^-t^ z bti^tii^^, z(7)x a i,z-?x9 b Lxmm 

•rs*^t{i'ty*-/H^co<i>'iiffljt{i, vx^'ilP 
a5^^»^iK<-r'i.?tJ6, ±tiLtzi:o^j:mWi.mmcoWi 

W'<:S'-~yyuimzm^zm-ti trzi-y^^- 
)i'cr,mmmf—^'^-^^j:<7)X'V 7 o , 
^^-/\^±^br^<^mm b ^^-^i-zhmz^m-h 
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[0 0 5 5] bz bX'±tiifzm^ c7)mm<^i-ymm.ii^ 
^mnmmm{f.it utv ymmm)'pi,zm.-tz t i,zx 

mm^fi^. ttzwzm.\ts i im^hm^i,z\t 

i}'}^mm^z-ryimw^^Lxmm(nmcs i ^m: 
■thzbh-mx'hh. tfz. nMnm^zi&m.ii-v'ff 
i&z^'thtzi^kzx^iffm&^m^hz.th^x'h 
tfz. ^mi.z^±m(mimifhh^t£\i\i. a 
7mm^x'T~-)v-rh c 1 1 i >> , m^'^wmM^rt- 
nmmt^tih. tfz'^yif^-)\^nzwii+^Lfz 
ht. 'f-y-Ar^~)vm&i^mzthfz>sh>i,zmmmmth 
zt{x^f.zx^^X'hh. 

[00 5 71 {J^^--y-/\iZ^\^Xy 
TW^-^-~>'f^Z':)\\X 

^TAM>^^7-:r V--;9'TfUx\,zyBm-th^. ^* 

'^ffji- jif^-Mzn?m^(rm^ii'^H- Uz a. s^s 
mmiz^m-^i'yTt^-Mz^^m^j:im^mm-t 

fz'7tiZbf}<m.mb^j:-^X<^b^tf>til, ^LX 
■L/ti: 3^:^fffi{c J: -?Ta^nrtETS)l. , flP% n - S i 

mil 1 (ipaio^,i^2 3 1 ^sKwtcf^fiati.. Mfr 

t?>zbizj:<o. im&mmm^izmm.m^i¥ 
muzn. nss^tc pffiMJ^2 3 1 iimx'^ h . 
coo 5 8] i^:v^-c!i2 1 {a.) iz5r^Lfzmi,zpmmm 
23i(rmm^^'^i'-ymzm&Uzmw.i icommi-z 

7}\^S.=.^Am2 3 2m^Lfz^k, mz^Ktzlj'mz 

x^xm7;\^s.-^mmmm-ftt?>. nxmni 

^r^^^.^^T'fi«ft^ffit-rl.fc, 02 1 (b) (C^L 
tzUiZ n M S i m.m±RX/ P M S i ^ffi±iO-^ / * -/I- 

l,zm^xm^y0:cox\ «tf$ii§-^y*-;UJKa<7) 



minm.cr)ijimmtmBiz'fix.i. mt\m2i 

( c ) atZ-ecOB Bm8frBlliT'$)l.02 1(d) t^f 

«t nmmm<r>±<rn-y:t^~)vp^mizmj^izc otm 

•f/*-;l.rttcCo*^4-=5r.5f7-2 3 3*5je 
^$^5. ^j:i5ZC0b^pmm'S:mm.lzLfz1}im 

mm<^i}^mmiz^j:t. 

10 05 9] ^Lxz(nxo^j:miimmixmm^m 
(7)j^i'--yi^-^mBm^(^m^izLti'^. ^m^vy 

y =Jx ^ -m.(n> - y\>znm h mmz L TfcttJf , 

[00601 t.tzW^^m<rn^-9-=~yy-nmb lt 
Ji, pSiii^«oiSjRWjgfi£(;ii8s$*i-r. mx.\m22 

« 2 4 2 0!^^c7)^i|gt=l&MH*fl 2 4 1 ^i£{t!t 0 , II 
2 2 ( b > tCS^t«(C^^S«2 4 3c^#gcOfgJilC 

a»?WtM;c«f«^«, -^yijy. ri^'N'/i-h, --y 

ir/i. m^:ff-^^y:^mi:^tsmmii^m244^mt-f 

hZblzX-^X. #'902 3 (a>^ (b) (r^LJ^cS 

izn^<mmzhti'yTi^-Mzcr,?f.mmimtzb*^ 
^^x'h^. 

[00611 JiLh<7)«(c LTfm$tl;t>'t:5'-->^l: 

m^ym&mmmm^zx ^t#scot^n'-^ tie 
jcfflt'ii I. . f^^mm^mr^-^ummmimb i 
x^m^m^mi^b txmm ttz k> . m.ii.i^mmb i 

X afltt'. fi^SdmrV ^^xbLXt ^Thh . t fz 

02 5«oj: d{c^y*-/n*jtc at c u ^aim^-t 
^m-im-^mx-hi , tfz. 

^-C'J)!.. ZcD^lci,i^-^^~=.yy$iifzf^^m^ 

fmz^x'h?>. 

[00621 ^fc, t*>•?.^*l6B|o^«br;^st 
mx'hi. mnm2 4i,z9jktx o izy-i^-z-yi/rm 

iimLX^^i'--y'?'^ixfz\HnVB^jm LTfctt 

tfz<s\uimf^^uzwm.^r}v^^^ jic^- 

)V^'7X9 1 LT A u •kmti^t:>Wtth ^ 1 13 J: 0 , 

hZ.bii^%%h. ^coiotvx^'t LT*iJffl-t§i^ 
ai:-fy*-;H*l<^<0^:fl.ffijS«±, -7X^?ggPgPr»-5:M 

[00631 
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[00 6 41IIJ6<?J1 

[006 5] *^ffi^l«OSiS«i;LT(S. IQ-^Qc 

simmim^fz. nmiuyy^-r. pm^^'^^sh 

a) S iS«±(CAHK2rff0fiSi 
•y:?St'J:Ot::Jf$30 0nmiOAlMS-^U>:. 
7-li5 0 0Wt L/^, 

7 icc^» t ?t: . zz x"!Simm^tmE\i d c 4 o v f*> 

HTtC^LitC. D, RtfEcomAX-mTLtl. ZZT 

xhh.c \im^^mHfiifht -> fzmj^. ( mmt s %* 

fmr&m±ixui(:><mi^Uzm^xhh. fitp 
ms im^mLfzmAizmLxii. ^mmmmm 
mitmmt<&'sm^Bcr,m^m^ztxw.mi-mm 

rui^/i^Tii^-j-Mzx hm»in-ofz, 
[0067] c ) Tti7v-i v~>'f^mm 
mmimmtki 5wt%'j yistjs+tc2 o-4 5^ 

[0068] IHi (^1^) 

mSiUzMmcomm, Brffi^FE-SEM (Fi e 1 
d E m i s s i o n — S c a n n i n g Elect 
ron Microscope m^WCtii^^M^^ 

mm) i^zrwimirz. 
[00 69] mm 

C^^^yh X-m Itz^m-lii-y * -;^^o-g|5*^ S 

i mi.comtx'mix\>^fzifi. mmztfzi-y^^- 
yugoA'ij rmtim-oxii o , a:3i{±^ikT'{i^*--o 
fz, D tforf?-< y h xm Uzmmx'ii pm. nmtt 
i-yit-^-)i^(D^xi}'^simm.commtxmLxi5 
*). il2^7)«^:^y*-/^jSSifi^f^^<mfilJS*^^^> 
titz. Eco^^yy- x^J L tzUnxii . i- J Ti-^~)lcr> 



±xti^s i m^t^mtx-mtxnf). mio (a)cr, 
m-^j:i-yt^-)vmi,zmim^M.htiti. jji±cofe- 
s E Mmi}-i^ . mmmt^Tii- s mmm-^ 
sK*^^ 5 %a±<7)m-mxw,mmit%:m-^ii, mm l 

tzi'yt^-)l'tijmx^hZtf)''^f)^':>t:, 

c 0 0 7 0 J mzmi <nE<r>m!^.txf^mmtuzMm 
^co-^tfimt^tix^'>^m^ti'h-:>fz. -ty^-zut 

[ 0 0 7 n i;^^. Si ^(om^mm s i mmxn 

^< , A i ^c7)^t^i^JigA./t,^^f^(tTI©WtL^ 

t^t,. Si <7)irBptc*feJ-^:«ffi2rf^SL/e*-*-'teh-^:^ 
Wb!)^ai*l. Z b t^hi)--^ ti , 
[0 07 2] d) SicOX-yf-y/ 
±iB<7)Ji1ii04'T'll7cOD-t-|lffiKiL^i^TL;t^, ;K 
mmi4 5-ji^Uzm\i e y ■yft-^ ( S F 
e) ;*';^+TRFr5XV(7)K7'fX yf->'^^5PISrSfe 
ti^Co Zcr>t^:^'xmi5 0mTor RFyiV-li 
3 0 OW, 3!!iaB$Pa1{±6 OS-^t Lfz, ^LXW^MMcr) 

mmiPE-sEMmmitztz^. sia^wmi 

1 2 (a) <5^J;a^*»-^r^y*-;l/A%^$n, x-y 
f-yj/gP:^)-! 2 l*<ili2§^i;^c. t^j:hh. S i»fiR± 

[0 07 3] ^iSM2 

^tLTffitiiO. 0 lS^cmc;)nMS i-^XA-^ffl 

v\ WiWS&itimicoDcof^^xm^^trzWHi. m 
mmitmmizLx-f-ytmmmLi-z, ^txmm 
mi tmm^zit^Tv^ vmEtxmuznms 
yii-s-ii^commz. comM^mtzbx. 

mzmM.1&=Ft:mMUz. >-y=5rm(i5%CoSo4 
• 7H2O. 2% • HjBOj^ffl^r^ ACmffiSV. 1: 

mm 1 0 nt uz, zzx'i ':><r)mmmmiz7 -v 

itl%^0*?M{3l 0#vS-rx-/f-y^^3!J«IS:fi=v\ t 

0 \ -)<nmiJi-7^yyi^XX'mm^'^'yi-z. 

[0 074] ^LXEE-sEMx-mMLtzwrnrnm 
^'mLfztzb. :!^'/^yym.imLtzum<r)-nt< 

1 »lgi^^-&w±l5IWl:ty*-;t^fmm(=x yi-y 

yumm uzut<i^-^j:nMiz^mm'h hzt ti^h 
[0075] m.m3 

iimLtz(r\h. m-^ijLmLfz. fztzL^^T^-i m 
PBi{i4 5^i:L/i, ^Lxmm2tmm\,zr^7v>{Y 



(11) 12 000-31462 (P2000-31462A) 



JOSS T'*^7 tJta, minmmmizy -ym i 

[00761 Z.cr)M.mmmFE-SEUWm^^ii. 

mi 3 iz5r:-fmm^^ uz . m.m'^^ son mcr>n^^ 

■j-yt^-Mzymni 1 1 LTN i t^ytm^tiXio 
[007 7] ttz, :mmmcr)i-ymmi^^:. Wii^^U 

[00781 m.<^z b i}^h:mmmi,zm^-tymi^» 

[ 0 0 7 9 1 iiON i ^mm LfzMmcomm^r-< 
ymmttzm. mmmm'^^^inrnz^mz^^^x 
oizmw-Lz, 0. sTcmm-mmL. ^<^mFM 

[00801 itlSMl 

mmm s <^i- mmi^c^im t lx . ^m^-it^ a i it 
mmtx'itfh't^'^tX'X'muzms {h)(r>mi^<^ 
i-mmmmMLfz. mmmstnm^zLxyi^rv^ 

V^mtX'^JLfzmii. O. 1 4MtON i SO4. 
0. SMiOHsBOa*^^,^!,!;^®*^, ;<?-*'ytf0^t 
l^mmbi^iZiiLX 5 0 H z . 5 VC03cSitmfES:EpaD^ 
lZtX'i-yt^-)i'mzNim\ii^-^ttz. 

[00 81] ttz. itm\<^-fyTts-Mziim^x-iin 

i t^+mz1tm&^^j:f'r,rz<^X\ 0 . 1 MCON i S O 
4, 0. 24MONaPH202, 0. lMc7)Na,P207 
N iiimWfaiiSSrfflv^. -fy^-zkirfflfci 
I/^ffitN i ^^tii^-\tlZbX\ ■^y*-;^^N i r 

mifz, 

[00821 z^miz Lxntzitm>\coimi,z}5^-^x 

•^y *-;i^«ois^ X'-i- / ts-iu^^tfii^-X'&mmi.z < 
[0 08 31 llSfiW 

:m^mi,zti\,^xt.i, si±mimiti-yt^-)i^^<r>^ 
w.mMym^'^r.fz, mm^im7<^DmAX'^ 
T^-tts tfz^T'?^ vm^A 5^t uzmi-amm 
01)2 k mz Lxmm uzi-yr\-^-ii^mtfz^mmit 
A 1 *5nMs i±i,zm&^ixfzi-ymi^mmzm. y 
■ymi%mmx'i om^-yi-y/Lfz, 

[00841 Zc^mn^k. KS3VN';UhO. 5M. KS? 

fflo. ooimi^h^j:mmn^x\ a^towfiisffit 

StC?iLT5 0Hz, 5Vcr)3SiI^5:E|]jD-r'?.C:tT- 



l'^^. -0. 2V, -0. 9Vc7)^S:#/7 1 58.\ 

1 s-^icstcEpjD^-tt-?: y :t:-;nst c o , c u c7)ai 

M^^ft^-ttT, (114{=5Kt+/ffiit*^f^SL/i. 

[0085lvi::-r--0. 2 vtoasEiisnB^tiS-^r-^ :t 
yT'3bSCuc^<«^m«$^x, -0. 9Ymami>ziims. 

it<7)mT^m7coEcp>m.^x''^^ i:iMm^mmizfmL 
c^z(r>-f-jmmim.%^y^~i,zmm^m^j:z tim 
[oo86]mms 

mm2 1 mmiz tt nss i ±i'yts-)u^:i^muz 
mmmi. mmmm^tz, mmt tx. 5 
^^(DA 1 mm'PtxMmm^tuzms ( b ) <o 
mmmu,mmMitz. 

(0087) ±mmmm(r^S i ±:hy *-iP2r , H e 
»Hm*r7 0 0'Cc7)fM«lS:tfV\ FE-SEMti 

ommmt^m^.uz, itmixmuzms (b > to 

A 1 ±-f y *-;Mi, A 1 con* ( 6 6 O'C ) 
5 0 0°CfDlM!;§IS-ff-5fc. 

[00881 »mmmz}i\^^x f e - s e mmm^yt 
muzbz^. itmnzm^xii, mufmmznx^x 
a, Wlmm^m^z^'y^y^'^^±tx\^i■z. -:^x\ :m 

[00891 :mm&uzx 0 , ±ie s i ±i-y^^->m 

m^-t?>i-ymmmi. mumzmx^ z t ifh^j^r, 

fz. ZtHzX'O. Si^ra-txizmio yt^-il-i 

tmrt-vc. ^hizmmmx'^w^{tr)i'ii'i-y 
ts-)i-ff)mmmimttzbz^ . mmi'zx oit^ 

^^^(D^mtm^ilXX^hZb ifht^ntz. 
[009 01 Ilill5lj6 

^-:iiyi-y^x-r=ffU X 
^m2bnmzr^rvA rm.t.x:w(\.fzism.'s, \ 
i:.-fyit^-}v<Tmmz. zoy^-y^-^m-ztx:, -fy 

*-/H*l(=lll 8(:^t- «t=««S©1^2 0 1 

tz. y •y^c-i§«i5%CoS04 ■ 7H2O. 2%H3B03 

^m\'\ Acns.5vx'im^mmLtz. ^\^m2% 

■ C2 H4 . 9 8%H e «Olg-^;yy.<?)#H^+ 7 0 OrX' 

1 ^<r>m^m^mtz t f. 0 1 8 ts^-r J: o tM^ 

nWMtf-2 0 1 t^t^ij-%y^y^a.-r2 0 2 5:^:^ 
^Lt>fz. 
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[009 1] mmcOFE-SEMW^XtztZ^. Ml 

7'c7)il@<i 2 n m ~ 5 0 n m T'S) ^ !t . 
1 0 0 9 2 3 *;*-:Ky-^/^i-7•TAM :^$:ffiV>T 
112 0 t^-r J: 0 tsMFi-IK^^'f^m-lLX-fz. ID^* 

/cfiSC«3t(*:S:^-r'i.7y-K2 2 liSt-^, XSUfi 
[0093} HitM? 

JinSI nP«:Sf$)'7, S^^tCA 1 5rl/iii^^Uc 

[ 0 0 9 4 } cKJC 'J y 7 -f -Ci: •? A 1 
IH]g?<50fSll$r30 0nmtL, CflgBfiOgl^ii 1 0 0 nm 

[0095} ±ie^rv-f vm^^vmi ttzMm^:. 
e ox:i,z^^l^m^^o . i Mo^kv§?a+T\ 

«Oj^[S]fl:ffifc*CMLTAg/AgC 1 MSPlffilC^tU 
T-O. 8V(7)mflE?rEPjD-r.SC:fct-^y*-yH*itZ 

;H*It Z n Oi^&^lX\>^i Zbti^^i)^->fz. 

[0096] :^mmm^x 0 . ^mmitni-ii-i- 

yt^-)\^^{ZZn0^mibiLifJtZt¥h^^-otz. Zn 

om^W'^^i^tixmmi. tfzm<^T)\^^i- 
tm^mtim^j:i(r)X\ ^^mti'^^ry^^ Mzmm'^m 

[00 97] IISIM8 

:mi&mizi5\,^xii. ms^m2kmiz^mitTiu^ 

:^:^y;^-;^2:^SL/c. ^^c-^cL. mummcicm 
<7)pSS i '>XA-T\ ll«iK<t<7)*l7«i:ia7<7)D£^^ 
i^X'irritz, 

[ 0 0 9 8 ] ixmm2 1 n^^tc.-KT'?^ Kjaa* 
xm Uzpmsi ±i-yiti-)im\i 7 1 %i07ic 

^sam^^t^cvDrnm^m^^x, z<^mmi- 
yt^-)\^(o&cr)S imm±iznm(7)s i i:Rff)±MtX' 



m^Lfz. ^LxzcoummmtTi&pmsimm 
cr>mm\im^uzb:i^. ^mpn^-^imtm 

^co^^i^m^ (Ttfi) t^Wf^^mmizp nm^i 

[0099] Hilfiajg 

y7^-;l.5:f^i?L/^^^cO^Wm7^Bl{COV>T<^ 

ifilJSiSi: L-rtiJi;^^! OOnmc^Mn, Fe, Co. 
Ni, Cu, Ag. Au, Ft. Pd, Ir, Os, R 

[ 0 1 0 0 1 a ) :B^S«±tcT»li: A 1 li^rJ^^ 
55ISS-ht, RFX>'N--y:?a{;j;'?t::j»^ lOOnm 
C^M n, Fe, Co. Ni, Cu, Ag, Au. Pt. 
Pd. I r, Os. Ru. RhSr^HU^f*. JS^ 5 0 
OnmOA l^^SIMLfv!, icot ^;!yx{iA r fc L;^f 
XKi3 0mTorr, RF^W-tiS 0 OWfc tl'i. 

[ 0 1 0 1 } 

mb<7wm.\\^mkm^^'^'m.\mm:Wutz. im 
tz. iif^iss-fi:mffliDC4ov-c$)0, Bffifi*^ 

^^^~:?-Lti. mmmit(7)I^Tiim9t,zir^LiZC. 
T>. ECO^STIt-^/::. ZZX'T^ipMn^ Fe. C 
o.Ni.Cu.Pd. Ir.Os.Ru. RhTlitt 

^m:H}^itm&i^<. Au, Ag. p tx'iimm.m-*^ 

lt«W^--^*>ofc, il90 (b) (SPtTifiOJ^^T-S) 
•J . ( a ) ti I r Tm<r)^<7)m^i^itX'^ I. . C (±m 

timmm^tm^mi^^-^m^Bcom^mirmimiz 

[ 0 1 0 2 ] c ) jKtvw v-ymm 
^mm<mmm5^t%'jymmm^iz2 o-4 5^ 

[0 103]ffFtt (fgjtH^) 
JROaiLi'iiS^iOftffl. DffflSrFE-SEM (F i e 1 
d Em i s s i o n — S c a n n i n g Elect 
ron Microscope m^KtK^SSl:?^ 

m) izxmuz, 

[0 1 04] 



(13) 32 000-31462 (P2000-31462A) 



no. i-yt^-juTmmmi o (b > x-^itzu.^^ 

[010 51 #rv>f HB#rHWftV^i:-fy;}^-;k 

-}m^nfimx'^ hzbimm^iifc. tfz, mm^^t 
<^n^mm^Tmmx'ii^j:< . a i mcot^iico^com 

tLfzmm<^-t/t^-fi'<Dmi!^nmtx\,^^j:i}^-ytz. zcrt 
[oiaeyisttfiRlio 

fzm. mm^rmt, »s^iSK;t. its^jtLT. 
^mm±.(7)A 1 M^^tfiiTiiwtu^^cHs ( b ) 

[0107] ±B:mmm<DP tTiiLh-^y:t:-/t^^. 
He#H^tt3t'7 0 0''Ci55^i?!M&ffl'\ FE-SEM 

t^-m^izi5uxii. miiz^a^tLmm^^ixti 
[0108] )mmx'^Ltzm3 ( b > «a i ±.i-j 

A 1 <r>m^. ( 6 6 o°c) 5 o O'cco 

mm^'iT!'>tz. ^ism;:fcv^-c FE-SEM 
SrJtKU^fc;-?., i:t«?fi?iJ(::fci-^-Cti:. fsyjjiaf^t'fc*.^ 
Tfi . ^ISS-fC-f y 9^-7'71fi±.tX\^tz. 

[0109] immm^zx o . ±i2P t TtiLh-f y *- 

tl^-otz. Zmzl^^ ftlg7-D-fe>^mi3l.-^y*- 

-^y*-;UiOi?HttSrJtKL:^:fc^'?>. mimzX'Oit 
^WS^eco«#!5J^§ iir I ^ I. ^ i: ij^hi^-ofz . 
[0110] 1 1 

■t:^y*-/^?:#^U>:<, itJt'L. Tttt«fc LTJiJf^^ 
1 OOnmCOCu, Ag^Au.Pt.Pd. Ir.O 
Ru, Rhi:W.^^ ^liKfl:iO»7{iH9cODc7)B# 



[0111] •?-L-C--KTV'f ma^4 5i>Uca, C 
ft) $r««t^:. ;^-y^J§{i5% CoSO, -TH 

20. 2% H3B03^ffli,%, DcmE-2v. mmm 

ra2 0#fc Lfz. 

[0 112] ^LXFE-sEMX'mmLfzm\(7)Wim 
iwmifztz^. mi siz^i-mm^^Lfz, tm^ 

5 0 n m (^n^Vii- y^i^-MZCo t^^m ^ilXti 

^1 0 onnK^mf^xm^z^m^'^^mmm^iz 
mm^ix<^fz, tfz, i-y^n-fi'co&tx^y-^ 
mim-x'mj&miz<v^immt:^'fhP]^mm: 

i^l.X\'^fz. fit^fO^— tt«iCu. Pt, Au, P 

Agti^immmiix\-^fz. 
[ 0 1 1 3 ] ^cDc o imuzimimmific o m 
itzw-mz^hXoizmmix, 0. 8T<Dmmx'mm. 
L. ^(DmuFM m%:f}mmm) i,zxmmLi::bz 

^\zcomtm'iitmm.^fix^^hzti)mi^ 

AM x{znm^mo:z brnt-^h . 

[0 1 14]SIMM12 

*^te«^jtijv^T{i. niSMi 1 bwmzWimmitTii' 
S:>-^y*-;^&M?t!t^*, l»Wl::f-y*-;w^<^ 
±wmmim^'^'>tz. (il, Tvmi,tPtbL. m 
wmt<mnm9<r>D<m!^X''fir,tz, 
[01151 iiitM9 fci3iacmaL/i^y *-;i.^p 
tTimnzmmk. 'm\i,WM^^^)v\-o. 5m, 
KK^o. ooiMA^^j^amsfK+T', e^<7>*tf«ij^ 

ffit^ttCJILT, -0. 2V, -0. 9V(7)mffi^#/? 

1 5^\ 1 f^^3c5tcEpjn^-t^T-t y*-;n&(cc o , c 

n<r:^nmmim^^x, mi bt,z^-ti-jmm.m^ 
mLfz, 

[ 0 1 1 6 1 .1 ciT'- 0 . 2 ycnnsmmimtc-^ :t 

VT'S)-S.Cu<?)Jiim«$^i, -0. 9VMDB#t{iitS 

[0 1 1 7 1 ^LT, ^%%m<r>i-jimw<n±.mzn. 
fzmmmti^GiAR^^^TT^Ltzfzisbb^tt^ixh. t 

fz. ^®Kft<7)i^T5r09OEOBtj5T1fo/tiit:S^|3I 

mizimtf^b^b, ^mm-m.m--^i)--^rz. ti 

[0 118llli6Ml3 

immm^zi5\^x{i. ussmi 1 tPiatn^cr/u 

S:»-fy;}^--;kS:^^L^cf*, llWI:■^yrf^-;^'V<7) 

[01191 nMMi 1 bmmi,znmLfz-f yT]r^~)v^ 

tNi2:2nm^L/c. C:«0^f4(7)BrBSrFE- SE 
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ty*-;!'*^'-?;^^ t^rO , P d«®tN i m.^ 1 7 
0. lM<?>NiS04, 0. 24M<?)NaPH202, 

0. 1 M<oN p ^o^■/)^h^£^}^i immmf mmim 

[012 1 }|tSSi!a|14 

xiif&itz. mmmi2bmm^z^r'7 

Hj(!ia^T-i^TL;<!PtTSLh-ty*->K?)^4{=, 

co^v^Srj&t^fcT-. i-y^^-/\^&mizM!mmi. 

^20 15:«^Lfc, y ■/^^StiS?^ CoSO^-? 
H2O. 2%H3B03S:ffll\ DCttE-3VT'l#-« 

[01 221 §l|g!^2%C2H4. 98%HetfOS^;<f 
XiJ^JSH^* 7 0 ort' 1 8§PB^i^:^a?rifi-f >!: b X\ 

[0 1 2 3}Mt4fiOFE-SEM|^L;^v:fc::6. lai 
gizmtxoiiz, *-,-ny-ty^j3.-7"2 0 2*«-f y*: 

f-a-y^OfiSti^ n m-D: 1 0 n mT'3>-5/^, 

[ 0 1 2 4 1 *;i/-rKy-fy f-a-7'T>'<-^ ;^tc*tisi L 

•C. lmmSLitfiStc^3tfr^^-r2.ry-h'2rg 

(t, M?^^mmzmmL, ry~vizikV(Dm&i:eii 

5if2$it^^. iixtiO, *lliS«<55;<f-Jt?>-fy^a 
[0 1 25ll«g(?iJl 5 

bmm<^m.^ff-ofz. 

[01261 ^mitmmmm^mzx ») a u ^ 

1 00 nm^Lf>:±(::A 1 ^ 1 x<m^«L!ttC0?:i£ 

fli Li^c . mz ij y /7 7 >f J: 0 A 1 

A (rsnm") cD&sizmihiimLfz. zm^mm 

sOSIPSIr3 0 0nmtcL. [HiacOjSE^m 0 0 nmgJt 

^zimuz. 

[0 1271 ^LXmmi lfc|Bl«(;Au±(I|©ffiK 



CO 'J «E(i 1 4 0 V^ca^t , fim^t 

>f H3!!ia5:7 5^^]|6L^v:. 

[01281 ±Mi^TV-f \^9mtTmLt:mmi. 

6o°acffi»L:tffiKsrio. 1 Mi7)7)c^^4'T'. 

(7))Ci\^mM i: ft t?S L T A g / A g C 1 gJUmSC** L 

T-0. 8v^omJE?rEpJIrts^fcT-^y*-;^f*l^^z 

[ 0 1 2 9 1 -e LT F E - S EMT'::cOiSt4^^^ffiS-|| 
mifzbZi. HffiK^tT/^ S y *-;K«6<)(: 

Lxan. ^WLr;^s■t•^y *-;n*iciiz n 
0 , Wimm^tT)i'ii'i-yt^-fi^mzz no^mibm> 

h Zb1fiht-'>fz, Z n OHmM^'^m^b UT« 

*53tTA'^ x^^^T AM x\,znm^wj:z b mt- 
I. 

[01 301^M1 6 

^mm\i, m^pm^mmnm.mi^i:t-tmi>z 
'f!sbf'i9--yy^titzs imLmmi-^zmm.im 

i^Ltzb%(n-i-J^^-)m^b. j-i^--y^^mm 
[0 1 31 1 $fe-rs iS^tLT, 1 O-2QcmS0ffitn: 

m^tmmmm^iitznmcom^BS i a^^a* 

t,zX 1) 1 0-1 Qc miOSSi<i5::^-rS A*:?- - yaffils 
{ pWrnm 2 3 1 ^f^SLTB2 1(a) tciSt«=5r 
i<50MaHt3jlM^J 1 b mmiz LXA\m 
232^mfS.Ltz (02 1 (a) ) , iXV^T'A 1 112 3 
2S-^JS««Jli;|Bl«(ctTRIffii?itt. micoomik 

T^mmitimuz, z o Lxn(^tii^i-/mmiii<7) 

BrBSrFE-SEMllTK^U^IS*, 02 1 (b) i,z 

TKtmiz . p mm n s««Ui(7)-?- y *-/n 4 c7>^t 
i^s iw&c7)mmi>ztxmtx\'^tz. tfz. ^-^-/i&i 

W:±LXFE-SEMX'mmLfzbZm2 1 ( b ) 
ijkirzmi,Z<l/tUimi e-^^-thZbt^hij-^-yfz, 

{oi3 2'imzz<r>mm^, ;<-/^i§(i5%coso 

4 • 7H2O, 2%H3B03<7)>../5fJgt}taL.ACmE 

5 V. ««B$Ph^3 0#C0^frT'-fy*-;l/rt{lC o h-7 

[01331 mm^mwmmm^ f e - s e ux-wm: 
Uzbz^. 02 1 ( c ) m/'t(^BBmimmx-hi 

02 1 (d ) t^L!^c«tnSWc$>S-fy*-M3 
li, {i{?%-tCC oe5-2 3 3A^'m«$ilTV^/c*^ 

com^ij^h, nmmMcr)i-yit^~)i<7):^izmmmznM 

i^m-thZb-b^hij^-ifz. 

{oi34'^mzzc^mm'^ey-/\t^^'^ (sf^) 

Jt, rcOt ^;<?";^ffl±50mTo r r. RF^N->7-{i3 
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oow, ms^mteo^'tifz. ^Lxm&WF\com 

[013 5]^M17 

MO S F ET»c^J$|6j-r-l.filScOnSffl^h nSfflS 
raCpS«li2 3 iSrffML^t. - 

-eixm, l-5Qcmt-J)S. 

[0136] ustM 1 1 wm^j:^mizx *> . awkr 

'■tf-7;^^cS i Oyi<m.\m 2 6 1 

[0 13 7] =(:LXL<mm^mm\itmk\.zLx. 
l©«'^LMco:^y*-;n*l^ccoS:m«u^<, >-y^?g 

(±5%CoS04 • 7H2O, 2%n^BO^^m\^. AC 
mJEESV. m«^P^3 0#i: L:t. icOfl;«XS(cJ: 

C oSrSLT nSS i \,z}Mn&2 6 2 S:^-^U)^^f^. 

2 6 3S-^L, $^(C;K-5^SiOx«2 6lWi't- 

xm-^fz, ^LxiMmm^vsM. n.m^zw^-th 
^ 1 1\ n - p - nmmc^n^w&tim^'ti^m 

X s i o X imm uz^ ^ ymmM.^%m. hyyi^ 

x^bLxnmifzb^±>iii>. 

[0138] ^mm(7)W^it^-ty^-^ $ ^izm^ 

^■it- WimmitTJi-zi-ryir^-ji^rii-yxs i ox 

^mm'^tAmm^itt^:itizx ^^^Mt-^y^- 

tLxnmt^:Lbi)^X'th. mi>z. ii»br;i/5^ 

[0139] mm 1 8 

-;l/'\«O^S(7)S«3t«S:ffo7t. 112 2 (b) tc^^f 
«t53lffi«2 4 3±HP 1 1 2 4 4 *»^>^rl,$M5- 
^h^^atciOgWlcf^SL. »(S1 1 i 
<^ym. 1 1 O^Btll5fi0<J 1 1 LT Al MS: 5 0 



L^Wt(^i^*T<iil9i7)EiOB#.cSi: Lit. 

[0 14 01±ietfO^^$:, ^3A'/Ph0. 5M, Si 

i^o. 0Qiuiph^j:hnM%^x\ &^<nn^mk 
Xi-^t^-Mzc o t Cn(r>^±<r>m:^^^^fz, 

-0. 2V. -0. 9V<7)lffiSr#^l 5 

1 ^^mzim^^x-f^-si-^-ivmzc o . c u <o 

S«^&^S:5$-^^:T. 02 5t*-r->-yif3t*S:f^L 
fz. 

[ 0 1 4 1 } diT'- 0 . 2 ViOmEElJSDB^Jrt^r'f :t 
yT'l)l>Cum««§*t, -0. 9VEnSDWfaiiiS 

fz. iLX. 3f^lftPJc^^yfiijt*0±gl5(cttli$r# 

%oMmm:ff^Lfz, ia±i0^i:*-^>*^j3!)^ 

[0 142}|lte^Jl 9 

[01431 53ia«2 4 3±(:X^\->y U o 
X:^-Tt^ymm.^m O O nmlC^Ucf*. 'J7 F- 

7r7ffi(wj:o®j^«isfi244?rf^KUc, d:.\^xm^ 

«±H 5 0 0 n mcOA 1 HSrJB^ L. ^ffiil-fkMarM 
Uc. I^S^-fblSiiHttWl HC*Slt^^. flLl^ffii! 
^mTi±«eSO®/hffi (I19^D) hL, $J^t4 5^ 
TaWrv^ HSPieit. B2 7{C^L/::S^^fmL 

[01441 :i<mfA(r>'m.m'^hfz>iy. 

^\zmmt}^mm:\^x d i,ztxmmcoTW^^--y:r 
ffl«ji 9 1 i.zm&^i[mLx. ^f^Mmtict^mmtt 

Uzmm'PiizmSUz, ^iOifW^cOitfSiJyiOv-T 

ymmimmo. oimxh'o.'>r-ii'^j'y^^fi- 
^yj<h>j -m^ (msMm^ )t:Uztz 

m-:/}-^^yw&b±mzi'y^^-/uy ^ j\^^-iMm 
Ltzmm-ff^WM-^y-^-b Lxmm-ti b^n^ti 

[01451 imm\<7)'mAm^'A^y^-i^h{z 
16®$-^. *-.•^<>;t:^y*-/^^op#^lil^^s^•llI^ 

\tti>:ib>,zX *)J<^:^-tyVb ixnmi-^ZbPX 
^hb^x.(:>tii. mz. ^figi?^br/^5-^■^y*-/^ 
w-ty*-/b-^^x§^^i,^ttj:0. \kmim.(r> 

hb=i-m.'^tih. 
[0146] 



(16) ^2 000-31462 (P2000-31462A) 



[0147] tfzmE/j:^mm\:MJcOiS'-i 5 yycO'A 
Zcr>imi>zXiHi, i-yt^-Mi^ej&m&mizK 

mm^-9--y<fiWj:o±X'Wzm\> ^h^h ux-^ 

^^i^izm^j:mm^h^. 

[ 0 1 4 8 y t.fz:^^^m-f-/^i^<^m.t Lx , m 

?>xo^j:mK^m^^iznzi-ox. i-yit^-ji^com 
mi&m^imsimiz'if^j: oztt/^x^i. mumm 
mm^Zfm^mimm nm^i^m^t^miffz'y. 

'jTmmm^j:immm^uzmunz'^ 
mmtm^m^. %ti>tifzi'/yi>~Mzw^mmcr>mm 
tton^Srf w tx^^<mmi<^i-y^^-Mzff)^\H 
^m^mn^-^hztifix-^h. t^i>*^-ry^^'-ji'cr, 

^ximx'^ h , ttz. '^MWTm^s i x-nmni 

[0149] :m^mi-mm.wim^mmzm.tzij 
hi}-^^yf-y^:^--rtmw.^fitzi]-^^y-)'y't:^ 

xm^mx'h!t>i}K ^'^^j:^m^j:-tymmi^(r>m 

^-/i^v^b'tLxm^^hztLX'^i. 
[0150] ^mMt,zi)^i}'?>-fymmmi. ^mm^ 
^m^R^m^. MiM^^. ^^-ty-^-, m 

^^m'F. *^m?fl!, :/7^-ty^-. mmmit. m 



[HI ] ^WM<7)-mmmizi}-i^h-)'ymmt^<^wi'^ 
w-mmx'S>h. 

[02] mi(OAAm.mmmx'hh. 

[US ] ^^<Di-ym^wcr>immmm-hi. 

[m4]mmi-/mi^m^mmxmzii\>^x. ^t^* 

immmmx'hi. 

[061 H Wk^a^^W W^Bt'J) ^ . 

[071 ^as«±tc}eB!tL5tA 1 mvstmmmm 
mmimmmcom^^t^t^-ti^yyx'h^ . 

[081 *^BJ<:^c^j|Jfi»«lcA-*^l.+yffijSfz|K7)8l 
[09 1 #a««R±tc}gB!cL;tA 1 ^coilSiismcoi^ 

mmi\Mm<om^iti^t^yyx'h^ . 

[01 0} *^B3<7>fl!l^7)||S6S«C*^*^.S->-y«5tfr<?) 

(b ) mi±^zmw&mimfrzmmim\^tzmi&. 

[0111010(a) coi-ymmi^cotyt^-Mz^ 
mtim: uz-t ymmmmmmmx'h h . 

{mi2'^m2ff)^ymm^mmmmi'77.9bL 
xm^^xmmMm^f^^--yythzbX''^t^ixhm 

{a) mmmm^-?y^9i.zm\^xmm:i.-y^y'fL 
fzm. 

( b ) mmm^-7y^^^zm^xwmm^z^iwt 
Lfzm, 

[0131 02<7>-^yffi^i^^:<7)■:>-y*-;K^5E««^^ 

mLfz-tyiimwinmmimK'hh . 

[0141 02<7):>-y ffi)t*o-)-y*-;H:^«cosi 
mmi\>^^^'±fzm^<nwms[\mx'hh . 

[01 51 08iO-fy«jt»^-^y*-;H3^^^r2-^ 
«L:t^y ffijtfr«OMBgBrffl0T'J>l. , 

[01 61 08<7)■^-y^i3t*^O:»-y*-;^{;^a<?)Sl 

mmi'^^^^tzmmmm^mmx'hh . 

[017] 08O:?-yf8jiiicc^ll®iS-fl:JK5:VX^'i:L 
1.. 

[0181 02(7)-^yffijif!|£CO-f/*-/UC;;?-;l<y-f 

y f-i-y ?rrta§-^!tif )^tioi{B&i!fffi0T'j>i. . 
[0191 msci-f ymm.^<r)-r yt^~Mz:fj-Tt:y& 
y^^-ir-^n^^'^tzm^mmmmxhh . 
[02 0] mi8cr)i-yim.w^m\^x^^^ixfz, * 
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[02 1 ] #^^0«lS«-^y*-;^^^18tgtt$r^Qft$•ti: 
[022] ( a ) »mS«^B{:feiSS 5: A':? - y:^ 

t-h -h ymm#i<7)mmmm .(b) mmm^mm^z 

[02 3] {a)m22(7){a) a)-i'/mmmm<^ 

hD. ( b ) 02 2C0 ( b ) ff)-tym^i^ffmm.ff)i-y 
:r^-Mz%miytmifzm&^^rmmmmmx'h 

[02 4 1 02 1 ( d ) «0-^ytiJt#c«Of»ffil?-ft!ilr V 

simmmx'ht. 

[02 5 } 02 2 ( b ) crr)-yiiimWco^mM±lziB& 

^tirzi-yt^-Mz^s.mMwmmf^^^-tfzmis. 
mmmmx'hh. 

[02 6 ] :^^m<^mmmizt-*^hT^u lx 
<om.^t^-ky^coimmmmx'h^ . 

[02 7 1 **Bfl^O-||*S®«t*»*>|,T^^'^^t tX 

1 1 s« 

13, 32 mmm 

14. 3 5. ■f/^^-)V 



1 5 
1 6 
3 1 
33 
36 



37 
60 
61 
62 
63 
64 
65 
66 
68 
81 



±fzi,iii—!\'^y^^Xsm: 
82 SB 

101 fibggp 

1 1 1 %mi 

121 X.y^>-^g|5 

123 mm^ 

14 1 ai^srt-aiRj 

171 ^^gj 

20 1 mmmri- 

202 ^-^'y-^y^j.-y 

22 1 ry-H 

232 T;W5J^ 

23 1 (pS^ig) 

233 t^- 

2 4 1 vmm 

24 2 

24 3 ffi^tt»t 

244 mmm 

26 1 ;JC-5;^SiOxS 

26 2 ±Mn& 

26 3 le^a 

2 64 Ig^-^ 



A 



[01} 



o o o o o Qr ^ 
o o o o o 

o o o o o o 
o o o o o 

o o o o o o 



14 
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J 



[1112] 

2H 14 >y«K-/t' 



>^ I >< I W I W [ K I ^ 



,11 "^^^ 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a nano- structural body wliich comprises an 
anodic oxidation coating having through nano-holes of superior uniformity 
in the shape on a substrate, including at least one selected from among 
semiconductor, precious metal, and carbon. 

SOLUTION: A nano- Structure comprises an anodic oxidation coating 13, having 
nano-holes 14 on a substrate 11 which has a surface including at least one 
selected from among semiconductor, precious metal, and carbon. The nano- 
hole 14 passes through from the surface of the anodic oxidation coating 13 
to the surface of the substrate 11 and has a first diameter at the surface 
of the anodic oxidation coating 13 and a second diameter at the surface of 
the substrate 11, and furthermore has a portion 16 of which the diameter is 
smaller than that of the first and second diameter between from the surface 
of the anodic oxidation coating 13 to the surface of the substrate 11, or 
the second diameter is made larger than the first diameter. 
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